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, $t$ , $t$
.
$t$
Hakimi and Amin[5] .
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) . $G$ ,
$V(G),$ $E(G)$ , $u$ $v$ $u\tau$)
. $u$ $u$ $uu$
. $u$ $u$
$d_{G}^{-}u$ . $G$ $\delta(G)$
.
$G,$ $H$ $G\mathrm{x}H$ , $V(G)\mathrm{x}V(H)$
, $(u_{1}, v_{1})$ $(u_{2}, v_{2})$
, $u_{1}=u_{2}$ $v_{1}v_{2}\in E(H)$
$\mathrm{a}$ , $v_{1}=v_{2}$ $u_{1}u_{2}\in E(G)$
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. $G,$ $H$ Kronecker $G\otimes H$ [ ,
$V(G)\mathrm{x}V(H)$ , $(u_{1}, v_{1})$







$G$ $L(G)$ , $E(G)$
, $uv$ $xy$
$v=x$ .




Preparata [10] PMC ,
.
, $u$ $v$ ,
$u$ $v$ .
$w(u, v)$ , $u$ $v$
, $w(u, v)=0$ ,












$d_{\overline{C_{\mathrm{I}}}}u-1$ , $\mathrm{t}$ $\mathrm{a}$ $\gamma_{G}u=d_{G}^{-}u$
. $G$ $\gamma_{\mathrm{C}\mathrm{i}}u$ $\gamma^{-}(G)$
.
Hakimi and Amin[5] , $G$ $t$
.




(H1) $n\geq 2t+1$ ,
(H2) $\gamma^{-}(G)\geq t$
.








[6] , Preparata ,
$t$ highly structured
.
31 $G$ $v$ , 1
$H(v;\mu, \nu)$ ,
$G$ highly structured .
$H(v;\mu, \nu)$ :
$l’(H(v;\mu, \nu))$ $=$ $\{v,$ $x_{1},$ $\ldots,$ $x_{\mu},$ $y_{1},$ $\ldots,$ $y_{\mu}$ ,
$z_{1},$ $\ldots,$
$z_{\nu}\}$
$E(H(v;\mu_{i}\nu))$ $=$ $\{y_{i}x_{i}, x_{i}v|1\leq i\leq\mu\}\cup$
$\{z_{j}v|1\leq j\leq\nu\}$
$v$ $H(v;\mu, \nu)$ .
highly structred ,
.
32( [6]) $G$ , $\mu+\lfloor\nu/2\rfloor\geq t$
$\mu,$ $\nu$ highly structured
, $G$ $t$ .
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2: $H(v;\mu, \nu)$ 6 $P_{k}.$ .

















$v$ , $\mu,$ $\nu$




$v$ , $\mu_{G}v$ $v$
$v$ 2 .
$\nu_{G}v$ , $v$ 2 $\mu_{G}v$








3: Case 1. $G\mathrm{x}H$ $(u, v)$
$H((u, v)jk,$ $1)$ .
.
, $v$ $\gamma_{G}v=t$ ,
.
4.1 highly structured
$G,$ $H$ $u\in V(G),$ $v\in V(H)$
, $G$ $H$ $G\mathrm{x}H$ $(u, v)$
.
$G,$ $H$ .
$v$ $d_{G}^{-}v=\gamma_{G}v$ . 3
.
1. $\mu c,u=\mu_{H}v=0,$ $\nu_{G}u=1,$ $\nu_{H}v=k\geq 1$
.
$d_{G}^{-}u=1,$ $d_{H}^{-}v=k$ . $\Gamma_{G}^{-}u=\{u_{1}\}$ ,
$\Gamma_{H}^{-}v$ $=$ $\{v_{1}, \ldots, v\iota.\}$ . $\mu$
$\Gamma_{G}^{-}u_{1}=\{u\}$ . , $G\mathrm{x}H$ 3
$H((u, v);k,$ $1)$ . 3
$\{$
$\mu_{(G\mathrm{x}H)}(u, v)$ $=$ $d_{(G\mathrm{x}H)}^{-}(u, v)-1$
$\nu_{(G\mathrm{x}H)}(u, v)$ $=$ 1.
2. $\mu_{G}u=\mu_{H}v=0,$ $\nu cu\geq 2,$ $\nu_{H}v\geq 2$ .
$d_{G}^{-}u=k,$ $d_{H}^{-}v=p$ , $\Gamma_{G}^{-1}u=\{u_{1}, \ldots, u_{k}.\}$ ,
$\Gamma_{H}^{-1}v$ $=$ $\{v_{1}, \ldots, v_{p}\}$ . $G\mathrm{x}$
$H$ $(u, v)$
$H((u, v);k+p,$ $0)$ 4 .
$\mu_{(G\mathrm{x}H)}(u, v)=k+p=d_{(G\mathrm{x}H)}^{-}(u, v)$ .
3. $\mu_{G}u\geq 1$ .
$G$ $u$ 2 ,
$(yarrow xarrow u)$ .
$\{\begin{array}{l}d_{G}^{-}u=k\Gamma_{G}^{-1}u=\{x,u_{1},\ldots,u_{k-1}\}d_{H}^{-}v=p\Gamma_{H}^{-1}v=\{v_{1},\ldots,v_{p}\}\end{array}$
. $G\mathrm{x}H$ $(u, v)$
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$\mu_{G}u\geq 1$ $\mu_{H}v\geq 1$ . $\mu_{G}u=k$ $G$
$u$ 2 $k$ $(y:arrow x_{i}arrow u)$
$(i=1, \ldots, k)$ , $\mu_{H}v=p$ $H$ $v$
2 $p$ $(y_{\dot{l}}’arrow X_{1}’$. $arrow v)(j=1, \ldots,p)$
. , $i,j(1\leq i\leq k, 1\leq j\leq p)$
, $G\otimes H$ 2
4: Case 2. $G\mathrm{x}H$ $(u, v)$
$H((u, v);k+p,$ $0)$ .
$(y_{i}, y_{j}’)arrow(x:, x_{j}’)arrow(u, v)$
.
(1)
. $u$ $G$ ,
$(u, y_{j}’)arrow(u, x_{j}’)arrow(u, v)$ (2)
$p$ . $v$ $H$
,
5: Case 3. $G\cross H$ $(u, v)$
$H((u, v);k+p,$ $0)$ .
$H((u, v);k+p,$ $0)$ 5
. $\mu_{(G\cross H)}(u, v)=k+p=d_{(G\mathrm{x}H)}^{-}(u, v)$ .
41 $G,$ $H$ $\delta(G)\geq 1,$ $\delta(H)\geq 1$
. $u\in$
$V(G),$ $v\in V(H)$
(1 ) $\mu_{G}u=\mu_{H}v=0$ $\min\{\nu_{G}u, \nu_{H}v\}=1$
. $\mu(G\cross H)(u, v)=d^{-}(u, v)-1,$ $\nu(G\mathrm{x}H)(u, v)=1$ .
(2) $\mu cu=\mu_{H}v=0$ $\min\{\nu cu, \nu_{H}v\}\geq 2$ ,
( $\max\{\mu_{G}u, \mu_{H}v\}\geq 1$ $\mu(G\cross H)(u, v)=$
$d^{-}(u, v)$ .
42 $G,$ $H$ $\delta(G)$ $\geq$ 1, $\delta(H)$ $\geq$ 1
.
$u\in V(G),$ $v\in V(H)$ $\mu_{G}u=\mu_{H}v=0$
$\min\{\nu Gu, \nu Hv\}\geq 2$ If $\max\{\mu_{G}u, \mu_{H}v\}\geq 1$
, $G\mathrm{x}H$ .
$(y_{i},v)arrow(x:, v)arrow(u, v)$ (3)
$k$ .







43 $u\in V(G),$ $v\in V(H)$ , $\mu cu=d_{G}^{-}u-$
$\ell_{G}u,$ $\mu_{H}v=d_{H}^{-}v-\ell_{H}v$ . ,
$G\otimes H$ $(u, v)$
$\mu(c\otimes H)(u, v)=d_{(G\otimes H)}^{-}(u, v)-\ell_{(G\otimes H)}(u, v)$ .




4.2 Kronecker ffi&highly structured
4.1 , Kronecker $G\otimes H$
.
.
$G$ $u$ $\mu cu+\nu_{G}u=$
$d_{G}^{-}u-1$ , $\mathrm{V}^{\mathrm{a}}$ $\mu_{G}u+$
$\nu_{C_{\mathrm{I}}}u=d_{C\acute{\mathrm{r}}}u$ .
$G$ $u$ $H(u;\mu, \nu)$




$\mu_{G}u=k$ , $G$ ( $u$ $k$
2 $(y_{i}arrow x_{i}arrow u),$ $1\leq i\leq k$ .
$\nu_{G}u=p$ , $u$ $p$ 1
$(z_{j}arrow u)$ , $1\leq j\leq p$ . $z_{j}$ [
,
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52de Bruijn , Kautz
6: $L(G)$ $e=uv$
$H(uv;k+p, 0)$ .
, $wj$ . ,
$L(G)$ [ $e=uv$
6 .
de Bruijn $B(d, D)$ Kautz $K(d, D)$
,




$B(d, 1)=K_{d}^{+}$ , $B(d, D)=L(B(d, D-1))$ ,
$K(d, 1)=K_{d+1}^{*}$ , $K(d, D)=L(K(d, D-1))$ .
45 , de Bruijn , Kautz
. ’ , [8]
.




52(1 ) $d\geq 2,$ $D\geq 2$ , de Bruijn
$B(d, D)$ $(d-1)$ ,
highly structured .




$M_{n}(k_{1}, \ldots, k_{n}),$ $n$ $T_{n}(p_{1}, \ldots,p_{n})$
. $K_{2},$ $P_{k}$ ,
$\ovalbox{\tt\small REJECT}$ , 2
, $k$ , $p$
, 2
.
$Q_{1}=K_{2},$ $Q_{n}=Q_{n-1}\mathrm{x}K_{2}$ for $n\geq 2$
$M_{n}(k_{1},k_{2}, \ldots, k_{n})=P_{k_{1}}\mathrm{x}P_{k_{2}}.\mathrm{x}\ldots \mathrm{x}P_{k_{\mathfrak{n}}}$ ,
$T_{n}(p_{1},p_{2}, \ldots,p_{n})=C_{p_{1}}\mathrm{x}C_{p2}\mathrm{x}\ldots \mathrm{x}C_{p_{\mathfrak{n}}}$ .
53Extended de Bruijn , Ex-
tended Kautz
de Bruijn , Kautz
. extended de Bruijn
Shibata and Gonda[ll]
. extended de Bruijn
$E_{B}(d;D_{0}, \ldots, D_{k-1})$ Kronecker
.
$E_{B}(d;D_{0}, D_{1}, \ldots, D_{k-1})$




(1 ) $Q_{n}$ $n\geq 3$ $n$ ,
highly structured .
(2) $M_{n}(k_{1}, \ldots, k_{n}),$ $k:\geq 2,1\leq i\leq n$ $n\geq 3$ (
$n$ , highly
structured .
(3) $T_{n}(p_{1}, \ldots,p_{n}),$ $p:\geq 3,1\leq i\leq n$ $n\geq 2$ (
$2n$ , highly struc-
tured .
extended Kautz $E_{K}(d;D_{0}, \ldots, D_{k-1})$ ,
.
$E_{K}(d;D_{0}, D_{1}, \ldots, D_{k-1})$
$=$ $K(d, D_{0})\otimes K(d, D_{1})\otimes\cdots\otimes K(d, D_{k-1})$ .
Kronecker
[13].
, $G,$ $H$ $L(G\otimes H)=$
$L.(G)\otimes L(H)$ . , extended de
Bruijn , extended Kautz
.
$E_{B}(d;D_{0}+1, D_{1}+1, \ldots, D_{k-1}+1)$
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$=$ $L(E_{B}(d;D_{0}, D_{1}, \ldots, D_{k-1}))$ ,
$E_{K}(d;D_{0}+1, D_{1}+1, \ldots, D_{k-1}+1)$




(1 ) $E_{B}(d;D_{0}, \ldots, D_{k-1})(D_{i}\geq 2,0\leq i\leq k-1)$
$d^{k}-1$ , highly
structured .
(2) $E_{K}(d;D_{0}, D_{1}, \ldots, D_{k-1})(D_{i}\geq 2,0\leq i\leq k-$
1) $d^{k}$ ghly structured
.
54
$k$ $r$ $b(k, r)$ ,
$\langle\ell;x\rangle,$ $0\leq\ell<r,$ $x=(x_{0},$ $x_{1},$ $\ldots$ ,
$x_{r-1}),$ $0\leq x_{i}<k$ ( , $\langle\ell;x\rangle$
$\langle\ell+1;x’\rangle \text{ }x$ $x’$ $\ell$
.
de Bruijn KrO-
necker [3]. , $C_{r}$
$r$ $b(k, r)=$
$B(k, r)\otimes c_{r}$ . 4.4 ,
.
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